II. Design Methodology and Analysis
The different modules of three-phase smart switching system are presented here. These include:
The Voltage Reference/Comparator Unit
This is the decision making unit of the system. Sample voltages are compared based on the reference values set. The unit has variable resistor used as potential zener diodes for voltage references, operational amplifiers as voltage comparators and industrial relays for interfacing the D.C outputs with the A.C inputs [5] . Once the input source at pin 3 of the IC is greater, a high output is produced at its pin terminal 6 to energize relay R LA . The energized relay immediately closes on the phase one supply to the A.C load-Bulb B L . But when phase two has higher voltage than phase one, the reference voltage at pin 2 of IC 1 increases to make the operational amplifier go low, and de-energizes relay R LA . Phase one supply is then shifted to the comparator two i.e. IC 2. The reference voltage for IC 2 is from the output of IC 1 . As far as output voltage of IC 1 is high, pin 2 terminal of the second comparator will remain greater than the input value at pin 3 of IC 2. This will make it impossible for the second relay, R LB to be energized. But one, IC 1 goes low, voltage at pin 2 of IC 2 immediately gets to OV, comparator 2 is pushed to energize relay R LB . Phase two supply can only be connected to the load when the other two phase are out of supply. Then, the reference of 10V from the diode D 15 will be at the terminal 3 of IC 3 . The positive difference resulting from the two inputs of the comparator puts relay RL C in active form [5, 6] .
The Inverter Section
This section changes a low dc voltage to a high ac output, big enough to power the ac load. It has a dc power charging unit that ensures the battery is in top condition [7, 8] .
As long as there is supply to ac load from the three phases, the battery will be charging. When the phases are off, the battery is switched on to the inverter section to produce the alternative source of energy.
The Charging Unit
This is like the normal power supply that converts high ac input to a low dc output. The unit transform the high ac input to a low one, rectifies it to produce a dc output. A relay is connected in parallel with the dc output to disconnect the battery from the inverter section while it is charging. The values of the components used for the power charging unit are previously calculate The circuit is as shown in fig 2. 
The Oscillator Unit
An oscillator is an electronic circuit that generates electrical waveform even when there is no input of such signal. The circuit builds on the internal disturbances around the active components, sends a part of the output produced to the input section for further amplification. The feedback signal sent is a positive one and in phase with the sample at the input. In this design, however, a digital inverter was applied to produce an inverted output with reference to an input made to it. When the input is high, the output becomes low. Also, when the input is low, the reverse is the case at the output. The digital IC is a hex inverter (CD7404). Only two of such inverters from the I.C were used in producing the alternating signal needed [9] .
Suitably, the charging feature of a capacitor helped in bringing out low or high voltage depending on wether it was charging or discharging. Capacitor C 8 is charged through the variable resistor (rheostat) VR 2 and discharged through fixed resistor, R 2 . This arrangement formed an R-C oscillator with its test point voltage connected as input to pin 1 terminal of the HEX inverter. Normally, the high voltage at pin 1 comes out low at pin 2 of the digital inverter. The output of the pi 2 is split into two-one to switch on a transistor while the other is fed back to the input terminal pin 3. Again, a voltage level at the pin 4 terminal will definitely be the opposite of the one at the input terminal, pin 3. Consequently, with the charging and discharging action of capacitor C 8 , there will be an alternating signal between pin terminals 2 and 4. The rate at which the capacitor charges and discharges forms the frequency of the charging outputs of pin 2 and pin 4. Taking the frequency to be 50Hz (i.e. power frequency) and the variable resistor set at 1000. Then, using T = 0.69 CR.
Resistor R 1 has to be 1000 in order to maintain uniformity with the charging resistor. The circuit connection of the digital inverter is shown in fig 3   1Y0 7 
Amplifier Unit Of The Inverter
The metal oxide semiconductor field effect transistor (MOSFET) is the amplifier used in this inverter section. It is a type of transistor with very high input impedance. Both transistors, Q 1 and Q 2 are the enhancement mode of MOSFET. They are positively biased into saturation as amplifiers from the signals produced by the digital inverter, IC 4 . Resistors R 2 and R 3 were chosen to be 1K in order to stabilize the biasing current of the transistors. Outputs of these amplifiers are separately connected to the end terminals of a step-up transformer, T 4 . The connection was made to the primary side with the charging voltage coming high alternatively across both ends of the primary terminals of the transformer. A charging magnetic field would be built and coupled across to the secondary coils of the transformer. Since it is a step-up the transformer and the frequency of oscillation is 50Hz, a high output voltage of about 220V is expected at the secondary terminals which is enough to power the ac load. Fig 4 presents the completed circuit for the hardware section of the device [10, 11, 12] . 
III. Simulation/Results
The simulation of the electronic circuit of the project was done using a software called proteus .The connection was properly made by linking the appriopriate components in the first module as well as the second and third module to produce the general circuit for the design [13] . After the connection, the circuit was simulated and the result displayed in an oscilloscope as well as in the form of bode plot as shown on the test results. Simulation set is shown in fig 5 . 
IV. Conclusion
Unfortunatetly though the poor availability of public utility power in the developing countries has pushed her citizens to seek alternatives and dependent means of electricity .This has resulted in individuals buying wind turbines,solar panels,generating sets and so on . Unavoidably this requires careful selection of the one to be ON to their use -alternative power or public power utility.
Sequel to this, phase absence is a very common and severe problem in any industry,home or office. Many times one or two phases may not be live in the three phase supply, because of this ;some electrical appliances will be ON in one room and OFF in another room. This project is designed to check the availability of any live phase, and the load will be connected to the live phase only. In addition due to problems incirred over interrupted power supply, this led to the discovery of three-phase smart switching system which makes the selection process a lot stress free,efficient and cost effectuive.The three-phase smart switching system makes our network infrastructure smarter. Intelligent switching systems are in a giving phase in that companies are continually developing solutions that will make network systems smarter in the future. The demand for sensitive systems which are able to monitor the violent and devastating effect of fire and vandals at homes,offices etc have increased. This led to the idea of an intelligent switching system which has the ability to monitor, control and switch between phases. It also provides the comfort of starting a standby generator when there is power faliure from the mains(PHCN) without the aid of an operator.The switching between the mains and the generator occurs in micro seconds.
